182     XVII. GEOMETRICAL AND DYNAMICAL REPRESENTATIONS.
177. Case of two components when one coordinate determines the percentage composition. If x and 1 — x are the masses of the two components in unit mass of a mixture we may take as coordinates x, T and f^,, x lying between 0 and 1, and the thermo-dynamic surface will then be given by p = constant.
The equation
Vdp
shows that the equation of the tangent plane may be written in the form
Region, ofComplex&s
(332)               0 — \p == — S(y — T) + (pa — ^ (x! — x)
if we  write x'  for the coordinate on the tangent plane.    We have moreover
fp = pa% + Pi> (1 - #)
whence the equation of the tangent plane becomes
(333)                   * = - S(y - T) + [iaxf + ^ (1 - x1}. The tangent line in the plane y = T is given by
(334)                                  e =. ptfa' + ^ (1 - a?f)
and hence iia, pb are the intercepts which it cuts off from the lines xr == 1, x' = 0 respectively.
If two phases are in equilibrium, they lie in the same section T = constant, and we now see that they have a common tangent line in that plane. It readily follows that in any section, a double tangent line will repre-Concentrcdwn, sent a complex of two phases, and the essentially stable states at temperature T will be represented by points on the convex line found by the sections of the thermodynamic surface and its double tangents.
Fig. 23. known as well as the partial potentials).
